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fc-riii** i iEaw>isflw»». 

111**3 ] JJEMW^IBKUJBAmHKmid 
[ B*JI 5 ] ±1 EfcJUWSs * JJefflBgSfcJSSH- ft 

«hsrs*. ^wbbs. assMMBis, av^issat 

[0001] 

i&MLt<?mmm EWBSSWJW-ftt 

ftiof&ft. 

[0002] 

[fle**>ft«] jsaawcjav^fisiiSL mm. m 
fcinBss-c* ft . * tzm&iziizn&mizmim 



a^BlSfu *OS£&*Wg3sl*lC?$i$ftft. * 
fc. Kfi. ^^fcA'^r^t^-^t'SroTV^ftt) 

Rttfcfu *>*»ft5tBPfcJ4/^ 7/W> s -?-<D3\A&£*f 

zztizxv.'U rivn t mmwmmttxzm 
<?>mmmz®Mitzmx'iiT^%.x'&mzni% 
i«B , c* j 5fvv: t yy/w^ 

•y?fcf5rfft«Ji8SgtS#£Sg?*U *>*»*ll«g8tt. 
ftTV^ft. *LT. 3&»*»ftSH±««BIKfeaBfi^ttlH« 

ast bxm&zti. mmmziitmfrt>nmiitiMmz 

Jdlc&oTUft. 

[0003] 

^SS^tftfc^^ft. clT, /y^A* 

U^iW^ftttSiX-CV^ft «$BBT5-3 9 04^« 

ftmzma&mtfz v o vt ja^H^j* w c * ft 

%M.zy->zmixmrmmzmi2&Zft%.?z>if 
mmttifihw, frfr&ttx'&w3£&&m>ir-* 
tf&?Li>^ttm*®&i>xfti$Lx^ht\mb 

-f&zt*mtLx^&. 

[0004] 

tMSft, ^/c±ia^?BtkS^-rft^l* 5 5E«S^. 
JJfiPSStS^^KJ: •)±IEiRSSl*ltaii^fc : 3rft 
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[0005] JJBEaW»«fciRSS*i*!K«i. HR 

K*ny-m«. mm. m%mmmmxh&. 

mmmx-h*). mz. ^j^uy^yjkmfn. mm. 
um^m&^j^^y. ^mm^u^uy. *y 

[ o o o 6 ] ztz. mm^^tm.t<n\:-)v^~)v 

«\ ^#Hfflc0Hl<0^5 ) . £>t, IR^«0**aS 
^2 5) . ffiKttO»J£$&li. «3to&»feft<»fe*i>t 

hi/-/UA-srfflv^-c. is-)vmm$j§jg£ 1 1 ox; 

2 5Xtf>&BfcU ffE^5r4kg/cm\ x 
#flBfc LXJ»f 6 5-68702 

1 O^Ml 0 0g/cm2T'*JSIt-|»t$ixl». 4fc, 

y ^vymfx vtqkwi <r>WSk t 
1 5 0 JbM 1 7 OXWiEHt u as^- 

1 3 onm 5 oKwmt ix. mm 

*U RHificoMttWKtt. *»WE*«0. 0 2~0. 1 

5 k g f/cm*<?>mx'&&ztLt:b$izmmtz>z: 

[0007] %m®fflt. ^hty&u Tivmx-h o , 
*#t*iiiw%mniz®mti&n.Wbi>>t>%z>. zk 
*%mz&m%mmk<vi£WMmmm&zix 

<of£§ji£to?«si t wjKafttAHms timvmwr 

wm^mmti&z-ftixmmizmztih tox-* 



xa. wwt, #x*y7-tt. **i«&tf* : fttj6« 

l*l<9l©Wtf>3S®. ^£K±^I>&®* 5 J>I>*>4>X'J> 

otri^y. mttxv*\s7 4 y%r?>MBM<7)fc&*i'y 
4 y^mmmfizbtfTZ h . aatnottWMi 

PM±$mLl^<o®fE£^St><DX-* > ). fl*WCtt 
Sft-5J^ttx5Xhv-^5rWS-i:A { X'S 

x-t>av\ stt*«s my#m<?>)m 

vpfte&tmi. &mmm. t?$y. x\i.n$m 
t&mcr> , mmmtimi ! L>ti&. ztie>&. mama 

[0008] %m-%b(omm%%nffl&mi. mmn 
w.®%bmtmimxt:wimz%j8.ixi>&< (mm 
fflwHi ) , i^nsistss^jstxt^v^ (mm 
mmi ) . m&izwmm&mwL Ltzmmzu. 
%m^bff)wm. mm&Mfrb<rmma» 
z®mzM-fzbtfX'% jw^w-j. egwgfs 

*w»»k««8BttW4» %m-^^w<o%mubi.x 

t>^<, 4^:. 8!lfc:««a*»j(EtT±fiffllB»SI«« 

wmiistmsim m.<wmmm\ ^zbt>m 

[0009] ^oj: o iz®&i*tifzmimmzh'>x 
a. tvmmzfeLx . wffeg&tnmm&mtzm 

mm%£nbtfimzixi. mmtf3&m&wz®x 
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x\ m&mm&m*m®mi l zw&®mi>tfzv') 
%&frt>%jiLz7'-yz®m Lxmm.nizmM.zK 

b mm® b <D&WMX'<r)m&UZV$glzth 
ZbZmblXH*). |»*83Ea»II*HI*»fc*5 

cost L-c«»»*s*i6i: . ts«i*<o««arc<o«» 
m*?mm. n+tmcommmtmfrxmiz* 

[ooii] immt. M&3 neaoi^ffl^iscos 

Jt^rSfciiV^T, ±iEfflHS»t=±SaiH«MS»Jat, 

ftWLti-hmmm®%cr>wmiimm&tz>zt *z£ 

mmmzfv-fmixh&w tn* m 
ti?>mwmm%&%mm~?zztiz£ vmix 

i>&v\ mfe<KkZZl l zmilt:4>7U-i'3i'ffift 
>—hZ if L T LT t A K 

-fri&mzW&Ltc&bMfcth . MIfioBJSIJXti 

mi. 1 0 1 4 or^WB*^* l< . 

1 0 5°C7!iS 1 2 0°C<OiEBA*II2 U\ JjaSBfcT 



[ooi2]-*, ftm^izitmizmmtoMzm-t 

«*fti:*->fc««T. tt*OfIttfe«*K-r4. ft* 

*a»9ic«aw*. saarafcL m*iz* mmzm 
m-zzttfxzz. ztuzx*). EWfma*&t>. 

mm\zi>&%X'bhtz*>. ansfs&tfft* 
®&mm®zm#miz®%izmi%tf 
zttfxzh. ttzm^mz. m<wt¥mnm. 
tmmnm. RxmmmmD&m^b'mm^zx^ 
%<r>x\ frfri®mnmmt*mizft±.zitz>zb 
tfx-th. 

[ooi3] *mi&mm^5ffl&<wmmt. 
mim4im<nmmmzmhwm-$sb %m^b 
commcomz. *<mwm.wmm&z-i-fti l zmK.t 

Z>ZbZmb-thi>c0X'h&. BP*.. lt*«5IB«0 

wtmizs^x. utitm& tnmmmzm 

-u<nm.m. it^mwm. tnmmmm. 
mmsm>m.^j: < t i>-r><rmmi'ft o z 1 5ri* 
&b?h. frfr&mm$m<?>%&mzm&mRiim% 

cDxhh. mz. mnffij). wmmw2±fr 

mz. ittm&g.izumtfh&tiib, ms&frfr&b^o 
WW*,*. z<7)ti#>. mmm^zwmm&tt 
?h%t>a. im%mmb%h. mmmum 
\t. r«» mm. RVvm.Kb-mtmzx&fmx' 

[ooi4] ^^Kftin^ 6isn<oHfi^(i. 

IS^4iBSi<OS!Ji*ati3tt4fflfll^SwSm<o*t 
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mm&zmmmmzmuzmz. mm® 

tmrnttz. frfrmmm&wsmiwmmz* 

mmumx-mmmi-t h z\ t ^a>x-$> 
h. i^%z^hmm.i^mn^-nm\t. mm.^ 
jutbtmnwmmzmhmsmmmnft. 1$% 

&ztzmt?$>i>cox't>&. bp*>, mrnmmn 

mmmm^mx'hh^k^nwLb-th. mmmmw 

mu&zumnEi'Zi. <o&%$ti. &x*>u*-mx- 

JiftiSl 3 0 00g/m 2 T£>9, £*lti. * <Jt*l 
g/m 2 ) (TiWKX'l 3Q00/J.mX'hh. L*>U iD 

-S<7) 5 0 0 KVHT«lffigi* ! I^ I < . 
I.^STIi+x^^-ST'^ 1 5 0 0 g/m 2 s fix 
0 0 g/mttfmRX'h&tclt). tt? 

mmnm-imymMx- i6oo^m.#t:8ooM 

. zntmm&tf 1 m e v*)!, mz&x.*fr*c-m<7i 5 
0 ok v~5 0 k vcr>i>cr>x'htiii^ m : m<om%.cr>m 

■um^s^saffiifts 0 0 g/mwc\ mzs 

[ 0 0 1 5 ] «ot, ^SI«tl<7)^gPtaBftf««5r 

%m&%kmm\mm%&Lx. unm 
%<r)mM±jLmm*±*<±m%i><r>. tc3mmei 

X'bzztvmti^. tiz. m±m<omiz*5^x 
ii, ®ww7-i 6286^mizi>nmtii£o 

C ScttHaT-tlSi: ^l>B. pumi lus(s P ores)E-601t-*5 
0. 2Mrad ( 2 kGy ) <0Dtt£:fi"t&. 1cm 2 

a^o, sifti o**-y-comtfmix^&tf. $ 
±m+ft%m-titf. i o 2 5r-^-^fco#»*^ 

{^#$1 o- 6 %?£>&. ^mtrnx-nw.^m 



MradJJLL. #*L<8X0. 2Mr adrift** 

[0016] ^matMffltcfcv^t. %mmzmm 
mmii-&%riiitm%%iT&x'$> t )Wiffl&%\\ ta> 

mta. ®mmmm%2 5 0 nmicfc 

(tS^iS^iS* (J¥*l OjumT) #6 0%BILT\ 
ZnmWtO. 9 5~0. 8 5g/cm3c0KHCJ)S 
&OT'&9. ^Jt^-hcOW^l 0 0jum~l Ojum 

®7>7u, m.*m?yrx'h ] o. &g2 50-26 

0nm#j£O^^S^«V>t>O*<fflV^fetl5. iSJU 
^^hiH5 yrJi^ltgPO^tB-C 1 0 OmW c m 2 fclb 

X'<D$mU. 2 5mmmT, mzl OmmPXTX'hZ. 
KSi* J 2 5mmlilT^*>ix{f» Mm^m^l 0%U 

%.<mm%iih. M±mmizts^x. mmzn 

^£ffift#CD&l>B.subtilis(spores)S:9 9. 9%SM 
-fliZli^ im33. 3mW- s ec/cm* CVmfflW. 

mtf-mb ztih „ 1 o-^-y-tx-cotfmzmwz 
mmumis'oi' (sad tj>i.4#^i o- 6 %# 
«iE$ns. wx.»f. ^mH?jfc3o#wrt^»-r 

ifctt. £=25l*l£^$T<fci>l. llmW-sec/c 

m 2 cLh co#w**^'jai-* X 0 IzW&Ztlh . «t^> 

-t, wmmi?rmmx'hii\mm%%i<om\imi 

mixhtiii, 1 6 0 0 v m~~ 1 0 u mcommnm at- 
*>s>rt* { ssLv^ RHm^jR^tt-cftiiur. 10 

Oxtm-l OumcomWcolf&X'h&ZbtfW.i Lv>. 
[00 17] 

*e«B^-^fi^g«was«<oBfisar*4. 03 
(a) m {b) imm^^-mmmmmuz 

itmtm>m--mim<?>mmm®mzmz> rnmrn 
mwmx'h & . 06 «ss&i$om-^fflo^jB£s§ 

C*J»t*tt»»«<0BnBBrc*4. 017bM06t^t 
©ll^#s2T'S.-5T. ^M3^)JR^S4»iill?iS5^- 
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ft«Pg?S 7 «qHJg$S 2 ££Oft (cfttt 5 *U 

7l£tt, *«3kSW!60«*«*ilWJ-*-*»fflP8*< 

[0018] #HM0i|^Egeffl&S§ 1 l< 
■TS t , EJtfflgSs 1 tefflV^<i*«MfiH2tt-( V7 
U-i' 3 vmm^- h*»6«t 0 , W*#2 0 0// 
m N 0S* { 7 5 mm, *§#2 0 OmmfcS»r§*Ut 
tSlix-hWMSaS?l 1 . 1 2£>:§>^>y-Fffi#E« 

»J x-?- W y&tf # U 7" n tf U- y 0M&ffiM i fi« 
fcU ^«*JJB««*MS»KJKUxf-uyi:U'CZft 

(SffigsKUXf-Uy 0. 935g/cra 3 , M 

I : 1 . HjA: 1 2 6T) frKVTaWV («K ■ 
0. 900g/cm», MI:0. 7,jBWt:160 

•C) fc£80 : 2 0<9«lJlTtil£U:i><0T;&l>. $81 

rt^a6av^ia>"-/nw:»jRS*i, BM4W1 oo 

g/c mimz&lKWiizWtmtkZtlhZo tZ%r>X 
^h. *fcfflllS»»20lH(iM5at^S»12. 1 IT 

4a*s*T* o . 4«*B*ttR«7 * /w* a LT 

JR«^4 fc KM 5 jig Lfc3H^*^fctta«8»tf> 
**7*»Jl«W(C««S*irv^. **7<0*«P 1 3 
tt«IB«»2«0«*l lflS'-MHfcJPASft., *ft7 
<^l«ffiikfflll»»20JB»l HilffllSfiTH*. * 

<it v m. . St as p s fcu&wifhMii a stuimmi 1 

4&tf-e<0jbiWl 5* { K»t^TV^S. 2Mfc7&tfih 
Jbttl 5ttiK!/:rneu>*|ftM»«r!). *K7tt3Mfl 

5Wt»» 1 4 f i is V a > ^A*> & 9 , iKIStfr'J'ISiS 

nfe*&Tt>, *commii<?>mmmmz&m&zt 

#T**. W, !SIISfl2O«gi512lC{iS0?Ll 6# 

i o o 1 9 ] eh? ffl^s i awtawcowcR 

§T«»rU 1. 1 2*t-h^-/H-4. b 

-Yis-lVfeXli 1 7 OTT, 5tM8Wrl»>. 

<, SSSB1 10+*ai4BjR^*;H 7fr#AUT, ft 
**&fi&jt*&. SC. SSSPl 1**»P18*»£1IM 
SSI 2 A |c|M 7 -f £9 L Jt?8« 3 £FJr5£ftft«t 
?EW&. H6£*ct#lK. H8iM5£Jgj£Lil;5fcP 
18£BJt*. MIS5ttt-F5'-#Pffllfc& t 13 0T 



T» 1 2tWSHioT»jSt*. *tT, £s$3£etll£® 

382tftt:i i o*cT^-h^v-7*jisat, wmmi> 

*$»a*ffe 7 . »tt«tt 1 4 . ihtf>« 1 5 ftiflfe* 1 
9£ifr# U r«iH*«Tjai«fflW'ft. & 

C, 5MiaWl4***7*WWaiW)KBt:iIU. Jfc*> 
1 4 £tf LTJKBffcBB»t4 . *»0»MI14**7 H* 
W»W«'fc«»U J«l«3IWMSBH6t*»7lC3t 
*WBWfct LT<»J6li. ifrf , ^S"J6«0 

*. *«c. 3WP1 3fc*fm*«Ttt*l 9$r^«t 
llBtfMlBS*l*Sltfciet&. 4»3&»**ft7rt*)S0B» 
JS^a^ffi^L. Wlt«jlliHii:*->fc«IBT. 9 
«fmt«*fctft. ±^<0ffiBI^SI2Ry9E 
*^S5 7 fclfl^ilMMBNlicltitt- S . 5E«SH 
703t«P 1 3 O^f* 1 9 t«-L. 5£*P 1 3 
S20iga51 lO^KP^ffAL. ±a^SSS51 lcot 
-his-MzX*). 3t*Pl 3O?Miffig5^-h<0 

[0020] ft. mm%®2&xf%m®7 bz®& 

t SKfc> s&SfcJ: 0 . tt»l 9at^SWP 1 3S5»t 
OTtfJijfflWraji^T**. «itf, 

««eo«t«fiaE*+»fl.-3set:a«t*t><oT 

f 4. ^SJBatHttfRiEilSWiClt^TS*. E 

; HMBHMB8i* , *»*i*. 04fc^t»<« : F«H 

«8#5 2 k s W»5 2 IOBAStl«m5 3 . ^#5 3 
taR"3ft»tfefUfeWi5 4. «»5 3^)±**«->TV> 
SMf5 5> fttfttMf5 5rt«4(aEf- i rW^nicK 

5 6»i^'J yF5 7 s ^^7^-^58. 

yb59t*^s. 7-r 7*yh5 9immzti. m 

EPJP?^7 -f 5^ y h 5 9 fc^y y F 5 7 iOHTiD 
«»5 2J« : F«iBltK:J:9Z<KWC«4-f*Xtt 
l<oaSk7-f 7^yh59031€SC 

«t 9 , mmrHtuktfimzti. mmwKizz. o , 

»2«0iR»S4S»<fB{ft*:S»iBtK1¥p. *»*»*!B 
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M6t,z#Mtf!kl&&Ztii>fr\ 
1 0 0 2 1 ] #Hififfg<DE®ffl£2i i 

mm i x'ii. 0 2^-r*< -j-^isffl^t^jii§i§2 

mz. immvai mmn & izmmco&mt 2 0 m 
au ig&ztmmmh. fe->x. jtmntmsz 

ttfx'th. *tz, vm3mm6t<omn?m$w£ 
oizmm$teit%%^<ox-®mzm&x'$z>. zkzo 
mmm&nmieizhixte. wb^atryr 

[ 0 0 2 2 3 JMc. 077bM0 1 1 C«-»T*«9!tcffi 

miz®hmmm%-mmmmmx-hi . 0 
9itm-mmm^mm^mzm^m^mmmx' 
hi. h i o ( a > ( b ) iijR3um<oEfl!ffl$ 

§.01 lJ4»Z||lt0l«K«ffl®»fc*J»t4Wt"*O 
ffiffl0T*l>. mzHJgfi?i|^E3fffl§S2 UiSS-£Jfi 

fflfli£3s2 2tii'-h-<D#r'5g#l 5ramt 
&$#1 5mmT\ IW2OOjumt*0. $m%tl 

■kwea 23, 24 /i^ftTtttai&si 2 2 

«JK8&WBJfc3*U 36S3#iRSPSft.THS. ffiBS 
82 2^iff+*9fc«S'- hrtJiH±*3:v^t?S«^ 
-^L5tn^<OB5«iS2 5ttEMt8*U BWS2 5tt 
51^&<OMfBrt8fc$:-*TV*6. *fcHKfi2 5tf>+ 
A»(c(iffla 2 6 #»jS3iiT V M . 

[0023] mmm2 so-ofHscttft oss«2 7# 

JDtft&fU ffi9OT2 7liff,3-# { 6 0 0jumT\ P398# 
=*«WHW»fe«r*. S96M>t2 7«HaHB*2 8fc 



81^2 5«-«JWHC«WcJft5^-^8*l, PHSM2 5 

crffiu2 6tf%^mzwm%iix^h. mmm.25<nm 
mm\,z\i%m-^3 0ifmhix, ivmrnwi. 
#yrotuy»oj»affiis**3 1 t#tt3 lcoftg 

PtaRtffcfti H— yftcOfxWM 3 2 . *f*:3 1 0)& 
fflfcRttfciv&SKIlP 3 3 ##3 1rtfc{± 

ra§S2 5<OHP2 6fcj^Pfc#aW.a 

o^aw(=««8$tirv^. »asp3 3»i3t5i#h6 t iBi 

$ ilh m&fflti 3 4 1 lhi^tt 3 5 t ^ 3 6 

3»tta6»3 4l43fil#hWHHI^riKr**3 

TV^I,. 3¥tta5«34<0^iBfca4$a«»v-^ 
3 6 fci 0 e-^^nHKHWiT ^6 . 
[0024]^^, BZHifi^JcOlSfffl^SI 2 1 <nm& 

^mzo^xmm-h. mio^tn<. *yyv- 

3 V : s- V $rElrSO«§ iz$m l , -»»» 2 4 

-Mciomi:, fls««2 33&»A>aeR3*m)e«*«t 

3, 24«160 , Cc0h-h i/-/PiS«t'rt«ISl±*^ 
J8»LfcttJBT5V^(cB»S*it. «fc. fflfll§H2 2 
0+*gPSr PJ^KOt - b i'-lVTb&XldkA,X'fflm2 
5*%fct&. PSSIM2 5{il 3 0-C<0t-hv—/l4a 

fflS^A.iOBI^rtg^^-^fcSflS. -?-LT, PHiS2 

5<o4>*»*»K>"f"rtio*k*. rap 2 6 £ j&fc-n.. 

<Xt, !RR3fettll8S»2 2t*t:3|--h^W-rfcJ: 

ff^cit^^s. tT, ®m&22immtz& 

teth. mz. Ml lfcw^KK. ft9gW27i:ft« 
«S3 0*«*4T4. S0gP«2 7^MaiB^^J: , ) 
BXJBU. ffiOSP2 9$:R^*«2 8^^^Jff , 3^ 

■f. ) . *^Sffi l 9gP«2 7$:rllMffl«!St: 

0O**3 1 . %mW3 2. 5MtfiW3 4. Jh*«3 
5 . MHMtS'- h 3 6RVJJ*& 3 7 £*;^ t> 

ctsft^KJ&a-rs . iia^T*«s3 1 ts^«3 2 

mz. jh*«3 5T»ttat»3 4trjh«>IB 
±»SS#3 5$:*#:3 1 cOJSEtC^it*^ . *t 
*S«R»i^- h 3 6 5r5¥1t^»3 4 tBlC^tcao 
iWPrflSfcKW'ti. *»*»i«!B-Wfi«PJ:9**3 1 
rt*»<9a0W6SriRS§Pf 6. ^Att3 7ttJBSSaH* 
C3t«PfcI5lft»t4>fl6. *tT, *»*»6*«»»3 0 
*iS8l£fc:tt*&-f S . ^^IS3 OW^Ai 3 7 5r5E» 
P*»^hU. »«SR3 2£PBKfi2 50-0^®{Cg^ 
BBP2 6t**3 l<0*«Pfc*««M-&. 
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B o m 2 9 oRsas 2 8 1 mm. 2 5 ottawg t 

}g£U BHP2 6£Jft'?»tf2 9?a3. *»0»*ttJB 
■C, t-h->-/H(:J:0. HiSiS2 5i:P]gg»J2 8 

ao«««3 2 fc zmmzx m®iz®%?z. 
<oia*^fci»s*6-*» bus 2 5^rtiii3i±o 

112 1 S«aW)ttBfclE*Stf>6fc 

» 9*82 9 sue, ±mzwmmmmw$:M 

[00 2 5] l<7)£5%m%m2l£t>*>X\t. % 
M£» 2 2 fcftW§SI3 QnMm\i*<M\-m>t><rM 

?mmmmmmiz£ 0. s 
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